An efficient tRNA cleaver without additional co-reactants at physiological condition.
A square-planar Cu(II) complex, [Cu(Me-Im)(gly-gly)]∙H2O 1 (Me-Im = 1-methyl-imidazole, gly-gly = glycylglycinato), has been prepared and structurally characterized by single crystal X-ray. The complex 1 was tested for its ability to the transfer RNA by UV-vis spectroscopy, cyclic voltammetry (CV), capillary electrophoresis (CE). Comparative spectroscopic analysis shows a maximum fluorescence-quenching ratio of 0.41 of 1 upon binding to RNA, which gives a binding constant (Kb) of 1.24 × 105 M-1. Cyclic voltammograms of complex 1 attached on the mercaptoethanol (-SH) linked Au electrodes in phosphate buffer solution give a well-defined and quasi-reversible redox couple, indicate complex 1 can efficiently degrade the high-order structure of RNA in physiological conditions (pH 7.0 phosphate buffer solution at 37 °C) without additional co-reactants, yielding a digestion coefficient more than 90% within 113 h. This study targeting the genetic biomacromolecule degradation based on the strong binding of chemical nucleases paves an important way to the novel materials in the decontamination of microorganisms (e.g., bacteria and viruses) at mild condition.